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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

mono acyl phenylenediamine derivative of high purity is 
offered. 

[Means to Solve the Problems ] 

method . which removes diacyl derivative in efficient by 
mixing and agitates mono acyl phenylenediamine derivat 
ive which is acquired through production step in acidic 
water solution , making useof activated carbon refines m 
ono acyl phenylenediamine derivative 

[Claim (s )] 
[Claim 1 ] 

General Formula which is acquired through production st 
ep (1) [Chemical Formula 1 ] 
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[Chemical Formula 1 ] 



Rl j3«fctf R2 r«*l^tl«itUT, ** 
8s 1-4 ©7W^>«, #£3fs3& 1-4 C7) 

7*>;u«. ftftft i~4a>7i>;u75/£, mm®. 
i~4 c7)7;u+;u^S, KJtft i~4 <D/$— 
;*-D7;u*;u** «** i~4 7;i/*a7 
/u*/u***>**fcl*«*tt 1-4 <D7;i>=i*i> 
*^tK-;u***l, *>-t?>a±fl>flE*fl!>te 

■icMWacfctf"***. A l*«**tVCl *T 

/\P^*>IS^, -hPS, wVg, 1-4 
®7;u+;u», Altft i~4 a>7;up**>£, K 

*ft 1-4 ©7*>;u», ftJRft 1-4 0)72^75 

K*lic i~* <D7;u*;u^*», ft*ft i~ 

4 7^*n7;Mr^u», iftltft 1-4 cD/< 
-■7)\,tn7)U*)l>** ; >m, titm®. 1-4 ©7 

<t*»j:yatf*ifc»* o~4 ®att>o)m 

t. X l*£8^£Sfcl*-»SC(2)[fc 2]] 



Mb 2] 



[Rl and R2 in Formula becoming independent respectivel 
y, perfluoroalkyl group basisof alkyl thio group , carbon 
number 1-4 of acyl amino group , carbon number 1-4 o 
f acyl group , carbon number 1-4 of alkoxy group , car 
bon number 1—4 of alkyl group , carbon number 1-4 of 

hydrogen atom , halogen atom , carbon number 1-4, di 
splays perfluoroalkyl group oxy group of carbon number 
1-4, or alkoxycarbonyl amino acid basis of the carbon n 
umber 1-4 can substitute in desired position on benzene 
ring . A displays optionally substitutable phenyl group or 

heterocyclic group ring (As substituent , perfluoroalkyl 
group basis of alkyl thio group , carbon number 1-4 of 
acyl amino group , carbon number 1-4 of acyl group , 
carbon number 1-4 of alkoxy group , carbon number 1- 
4 of alkyl group , carbon number 1-4 of halogen atom , 

nitro group , cyano group , carbon number 1-4 and alk 
oxycarbonyl amino acid basis of perfluoroalkyl group ox 
y group , carbon number 1-4 of carbon number 1-4, 0 
- 4 it possesses group which is chosen from groupwhich 

consists of phenyl group , heterocycle . ). As. for X dir 
ect bond or General Formula (2) [Chemical Formula 2 ] 

] 

[Chemical Formula 2 ] 
R3 



-(□ye-, -(CH 2 )m-0-(CH 2 )e-, - (ay m-S- <CH,) •-, -(CH 2 )m-N-(CH 2 ) e- 



-(CH 2 )ra-C-(CH z )e- 



R40 

I II 

-(CH,)!n-M-C-{CHj) 8-, 



0 R4 

<CH 2 ) w-t-J- (CH 2 > e- 



(2) 



{iC*, e I* 1-4 CDg&^-f = m It 0~A rofift 

mmm 1-4 (orj^^mtzit-m^mit 

3]} 



{In Formula, e displays integer 1 - 4. m displays integer 
0 - 4. As for R3 alkyl group or general formula of hy 

drogen atom . optionally substitutable carbon number 1-4 
(3) [Chemical Formula 3 ]} 



[1b 3] [Chemical Formula 3 ] 

-Lrs (3)1 
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acyl group which is displayed with (In Formula, R5 perf 
luoroalkyl group basis of alkyl group , carbon number 1 
~4 of optionally substitutable carbon number l~4,displays 
phenyl group or heterocyclic group ring. ) is displayed. 



R4 li7K*JI*Sfctt«fc**va*T*«fcl*K 

mm i~4 ©7^u***-*-}-c*&h.*«JS 

Q l*SC(4)[ft 4] 
[ft 4] 

I l 1 - 1 



-S- -N-, -N-C- 



I, -14-, 



0 R7 
-0-C-1-, 



R7 0 

-N-C-Q- 



R70 R8 R70 0 R8 

-N-c-tl- -i-c-c-il- 



(4) 



R4 displays alkyl group of hydrogen atom or optionally 
substitutable carbon number 1—4 } with displays any of 
structure which is shown. 

As for Q Formula (4) [Chemical Formula 4 ] 

[Chemical Formula 4 ] 



ftftft i~4 ©7;u*;u«£fcl45£(5)[ft 5]} 

[ft 5] 

(3+,R5 l4frffiiE*.)T?at&|l*7->^* 

R7 j3j:tf R8 tt-ttt-PtlttaL-C**^^ *fc 
l4M&£;rXTl^ja^iitg& 1-4 (7)7^+^ 

n 14 0-4 o>6»£&-r. 

]T!*&fc**/7$^7i=U>$?75:/|J!IM*; 



[1S#JS2] 

MjgXg^JiL-Cfie,tli) ; E/7'>;^x-U> 
$?75i/R*f**«a(6)[ft 6] 

[ft 6] 



{In Formula, as for R6 alkyl group or Formula of hydro 
gen atom , optionally substitutable carbon number 1-4 
(5) [Chemical Formula 5 ]} 



acyl group which is displayed with (In Formula, as for 
R5 description above and synonymy. ) is displayed. 

R7 and R8 becoming independent respectively, display th 
e alkyl group of hydrogen atom or optionally substitutabl 
e carbon number 1-4. 

} With any of structure which is shown is displayed. 



purification method . of mono acyl phenylenediamine der 
ivative which is displayed with Formula (1) whichdesigna 
tes that it mixes and agitates ] with reaction product whi 
chdesignates mono acyl phenylenediamine derivative whic 
h is displayed as main component , in acidic water solut 
ion .making use of activated carbon as feature 



mono acyl phenylenediamine derivative which is acquired 
through production step Formula (6) [Chemical Formula 
6 ] 



[Chemical Formula 6 ] 



[Chemical Formula 5 J 



n displays integer 0-4. 



[Claim 2 1 
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A 



(6) 



Specification 

[0001] 

[^roJI^Sffittl?] 
*^WIiE^p a n <tLT^ffl^-)lSit(l)[1b 7] 




So purification method . which is stated in Claim 1 whi 
ch is displayed 



[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

As for this invention as drug useful General Formula (1) 
[Chemical Formula 7 ] 
[0002] 

[Chemical Formula 7 ] 



(St*, A, X, Q, n, RU R2 f*mTlE<t H*)T*« 
[0004] 

[£*©**«?] 

*-&*i=i4i&rLtstjE©-e#ftja*i*»6*i 

Z(D*«iC*itl=j3^T» 5fi¥s ttMT 10-15246 



It regards method which refines mono acyl phenylenedia 
mine derivative which is displayed with(In Formula, as f 
or A, X, Q, n, Rl, R2 description above and synonym 

y). 

[0004] 
[Prior Art ] 

research and development of anticancer agent for treatme 
nt of cancer is done actively,but in many cases, you con 
trol multiplication of cancer completely, you maintain sur 
vival of cancer patient over long period , theeffect which 
always can achieve satisfaction is not acquired. 

Recently, in situation a this way, novel mono acyl pheny 
lenediamine derivative which has new kindof action mec 
hanism which is stated in Japan Unexamined Patent Publ 
ication Hei 10-152462disclosure is discovered. 

Simplest manufacturing method of these mono acyl phen 
ylenediamine derivative , benzoic acid derivative and phe 
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[0005] 

B*&-*SC(7)[fc 8] 

[0006] 
[ft 8] 



nylenediamine derivative is the method which reacts. 
[0005] 

[Problems to be Solved by the Invention ] 

But, as for 1 and 2 -phenylenediamine derivative , in or 
der to possess amino group of 2 reactivity ,benzoic acid 
derivative with reaction condition which is condensed g 
eneral formula whose removal isdifficult in unusual (7) 
[Chemical Formula 8 ] 

[0006] 

[Chemical Formula 8 ] 



Vf(CH 2 )n-Q-X-A (?) 



[0007] 

(*t\ a, q, iu ru m nms&mm)x*m 

$*l&i?7*>;i>ft 1,2-71- U>v7S>SS£ft 
*>-*a5t(8)[ft 9] 



[0008] 
[ft 9] 

HHhKHJn. 




(8) 



[0007] 

diacyl Chemical Formula 1 , 2- phenylenediamine derivat 
ive and General Formula which are displayed with (In F 
ormula, as for A, X, Q, n, Rl, R2 description above an 
d synonymy) (8) [Chemical Formula 9 ] 

[0008] 

[Chemical Formula 9 ] 



[0009] 

a % x, q % n, ru R2 itms&tmm)x*m 

¥ 10-152462 #4*ttl::E«&h.-a***fcE 
7*>;Hb*Jvfc l^-7i=.b>S?75>BS»f** 

isnmmxmzzttftiimfrotz. 



[0010] 



[0009] 

benzimidazole derivative etc which is displayed with (In 
Formula, as for A, X, Q, n, Rl, R2 description above a 
nd synonymy) does to be many the by-production , in re 
fining which uses activated carbon in recrystallization , o 
rganic solvent which is a general purification method ,m 
ono acylation which is an important structure in kind of 
pharmaceutical , pesticide , verterinary drug etc whichis 
stated in Japan Unexamined Patent Publication Hei 10-15 
2462disclosure 1 and 2 -phenylenediamine derivative whe 
re it is done could not beacquired with high purity . 

[0010] 
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mmu «jsietaLTi»6*i.*-»a(i)-e 
(i)-e***t* : Ey7*>;u7i-u>s?7S>i!» 



[0011] 

r **wi*[i]«jsxa*aLT#6*i 

*-tt3*(l)[fc 10] 



[0012] 
[ft 10] 

A-X-Q- (CH Z ) n. 




[Means to Solve the Problems ] 

diligent investigation it designated these inventors , as in 
order to solve theabove-mentioned problem , when refin 
ing mono acyl phenylenediamine derivative which is disp 
layed with General Formula (1) which is acquired throug 
h production step , it removed by-product by mixing and 
agitates in acidic water solution , making use of activat 
ed carbon itdiscovered fact that it can refine mono acyl 
phenylenediamine derivative which is displayedwith Gener 
al Formula (1) in high purity this invention reached to c 
ompletion. 

[0011] 

As for namely, this invention General Formula which is 
acquired through [1] production step (l)[Chemical Formul 
a 10 ] 

[0012] 

[Chemical Formula 10 ] 



[0013] 

(iC*,A,X,Q»iuRUR2 tttMB^BWea 
*<5C(6)[ftll] 




[0013] 

With purification method of General Formula (1) which 
designates that it mixes andagitates reaction product whic 
h designates mono acyl phenylenediamine derivative whic 
h is displayed with(In Formula, as for A, X, Q, n, Rl, 
R2 description above and synonymy) as main component 
, in acidic water solution , making use of activated car 
bon as fearure.in addition, mono acyl phenylenediamine d 
erivative which is acquired through [2] production step t 
he Formula (6) [Chemical Formula 11 ] 

[0014] 

[Chemical Formula 11 ] 



(6) 



[0015] 



[0015] 
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■Cft*[l]E«0)««*ft-C*-6. 
[0016] 

[0017] 

«Jt«i^* i~4 «*t? 5 jiasfeii 6 jui 

arc, «iAi*wia**aitLTi*ey3», e 

tfp-;k tW-;k -fv*-**»/-;u, -f 

t x j—iw t°^yi?>, tf pyi», 

*x?yi», xh^tKp^x ^e;u*ux f 1 

?i/trys?x t?pptr'js», **r* % Ju 
eyi?>, -rs^yptf ys», ^/ptrys^ 

[0018] 

JIT-, 3**BKF**lf ScitfTJS*. 
[0019] 

i~4 a>7n>*Julthti:*9i3Ut*?-i\> 
8, n-^Ptf/HI, <<v^pe^*, n- 

-f V^;i/*, sec-^JUS, tert-? 

[0020] 

AUt^ 1-4 ©7;i/a**>«tli, 0iJx.l4>h^> 
xMr*>S, ikTpjU+s,*, -f y^P/H+i/ 
ft, 7>j;M-*S/», n-?h*i>S, -f v^h*S/ 

ft, sec-? h*vft, tert-^h+^Sfcifi^lf £ 
[0021] 

A*Sfe i~4 ©7V;Htiii,«ji.li7-b^;u 
ft. ?p/ W;u». JMjmzmiZzt 
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So it is a purification method which is stated in [1] whi 
ch is a mono acyl phenylenediamine derivative which isd 
isplayed. 

[0016] 

[Embodiment of the Invention ] 

Below, this invention is explained in detail. 

carbon number 1-4 as it is called in this invention , car 
bon number per unit substituent isdisplayed. 

In case of namely, for example dialkyl-substituted , carb 
on number 2-8 is meant. 

[0017] 

heterocycle , quinoline , isoquinoline , naphthyridine , fu 
ropyridine , thienopyridine , pyrrolo pyridine , oxazolopy 
ridine , imidazolo pyridine , thiazolopyridine or other co 
ndensation pyridine ring , benzofuran , benzothiophene , 
benzimidazole etc can be listed with the pyridine , pyraz 
ine , pyrimidine , pyridazine , thiophene , furan , pyrrol 
e , pyrazole , isoxazole , isothiazole , imidazole , oxazol 
e , thiazole , piperidine , piperazine , pyrrolidine , quinu 
clidine , tetrahydrofuran , morpholine , thiomorpholine et 
c, as 2 rings type condensed heterocycle monocyclic hete 
recycle which consists of 5 -member ring or 6-member r 
ing where 1 - 4 is included or with 2 rings type conden 
sed heterocycle , nitrogen atom or oxygen atom child or 
sulfur atom as for example monocyclic heterocycle . 



[0018] 

halogen atom , fluorine atom , chlorine atom , bromine 
atom , iodine atom can be listed. 

[0019] 

alkyl group of carbon number 1-4, for example methyl 
group , ethyl group , n- propyl group , isopropyl group 

, n- butyl group , isobutyl group , s-butyl group , t- bu 
tyl group etc can be listed. 

[0020] 

alkoxy group of carbon number 1—4, for example methox 
y group , ethoxy group , n- propoxy group , isopropoxy 
group , allyl oxy group , n- butoxy group , isobutoxy 
group , s -butoxy group , t- butoxy group etc can be lis 
ted. 

[0021] 

acyl group of carbon number 1-4, for example acetyl gr 
oup , propanoyl group , butanoyl group can be listed. 
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[0022] 

mm®. i~4 oytsfrTssmtit, rn^tr^ 

[0023] 

ftftft i~4 a>7;Mp;u^*Si:ii, 

[0024] 

^!!$ i~4 o>/<— 7;u*P7;u+;u*ii*s ft 

[0025] 

j^HHS i~4 ©/<-7;u*nT;u+^***>»t 

[0026] 

^^Ife i~4 ©7^a+i<h;ni«=yu»ti*, ft 

[0027] 

S«l**lTl*Tt«fcl.*ft*» 1-4 <D-7)\#-)V& 
bit* ft*.i£^JUS, n-^Ptf;i/ 

sec-^;HI,tert-^;U*ftif^C4lI=««l 

*yai<*ifc** i~4 «#-r**(D*»(f*c: 

7x=.b>i?7'5>^*^<tl*, l,2-7i-U>i? 
T5>s 4-0PP-U 2-?x:=.b>v75>, 3— ^ 
^JU-k 2— 7x~ U>v75>, 3— 7-trh75A 
1,2— 7x~U>v75>, 4— h'J^PP/^lz-l, 
2— 7x~b>v7SX 2, 3— S>75/-£ 

2, 3— e?75/7x/-;^«fif &mf 6*1 

So 

[0028] 

*fg^T*ffl^^ ; Ey7^;U7xziU>i;7S>e 
«H¥ 10-152462 *4**l3E«*rVC 



•m&s -«a(9)[ft 12] 

[0029] 
[ft 12] 
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[0022] 

acyl amino group of carbon number 1~4, for example ac 
etylamino group , propanoyl amino group , butanoyl ami 
no group etc can be listed. 

[0023] 

alkyl thio group of carbon number 1-4, methylthio group 
, ethyl thio group , propyl thio group etc can be listed. 

[0024] 

perfluoroalkyl group basis of carbon number 1-4, for exa 
mple trifiuoromethyl group , pentafluoroethyl basis etc ca 
n be listed. 

[0025] 

perfluoroalkyl group oxy group of carbon number 1-4, f 
or example trifluoromethoxy basis and penta fluoro ethox 
y group etc can be listed. 

[0026] 

alkoxycarbonyl amino acid basis of carbon number 1-4, 
for example methoxycarbonyl group , ethoxy carbonyl gr 
oup etc can be listed. 

[0027] 

alkyl group of optionally substitu table carbon number 1- 
4, for example methyl group , ethyl group , n- propyl g 
roup , isopropyl group , n- butyl group , isobutyl group 
, s-butyl group , t- butyl group etc and in this those w 
hich 1 - 4possess group which is chosen can be listed fr 
om group whichconsists of halogen atom , hydroxy grou 
p , amino group , nitro group , cyano group , phenyl gr 
oup , heterocycle as substituent . 

phenylenediamine derivative , you can list 1 and 2 -phen 
ylenediamine , 4- chloro -1, 2 -phenylenediamine , 3- m 
ethyl -1, 2 *phenylenediamine , 3- aceto amino -1, 2- p 
henylenediamine , 4- trifiuoromethyl -1, 2 *phenylenedia 
mine , 2, 3 *diamino -methyl benzoate , 2, 3 *diamino 
phenol etc. 

[0028] 

mono acyl phenylenediamine derivative which is used wit 
h this invention can conform to method whichis stated in 
Japan Unexamined Patent Publication Hei 10-152462disc 
losure and can produce. 

namely, general formula (9) [Chemical Formula 1 2 ] 
[0029] 

[Chemical Formula 12 ] 
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A-X-Q-(CH 2 )ru 




[0030] 

& ! £M.%m.mm$&. n,n' -iv^-j^ms.? 
*/-;u*ffl^fc*fti=«ky, S(io)[ft 13] 



[0031] 
[ft 13] 

A-X-Q-(CH 2 )n. 



(10) 



[0030] 

benzoic acid derivative which is displayed with (In Form 
ula, as for A, X, Q, n, Rl description above and synony 
my), with method which uses N, N&apos; -carbonyl dii 
midazole , Formula (10) [Chemical Formula 13 ] 

[0031] 

[Chemical Formula 13 ] 



[0032] 



aj&s»san*i=»L i~3 mmm^MA 
submits Rzizmm&Js.ttiw>m\zfBi 

t-;i/», *ft>^u>, ^pp7h;uA«o>/\py 

>ft^ft?K^^, 'O-ft/, h/UX>, ^+r> 
^<7>ftft;Kift8, 5?^;i/7"bh75K, 

R«a*tLTI*iifl|t-10 deg C~Sgj£©»£ 
<DttH-C*y, SlWrljl* 10 #~24 n^mate 
HT?EJSr*il*+#-<?fc*. 

9mm&TT!s -*5t(ll)[ft 14] 

[0033] 
[ft 14] 



[0032] 

It is possible to lead to imidazole derivative which is dis 
played with (In Formula, as for A, X, Q, n, Rl descript 
ion above and synonymy). 

1 - 3 equivalent it uses N, N&apos; -carbonyl diimidazol 
e quantity which you use vis-a-vis the benzoic acid deriv 
ative it is good. 

If reaction solvent does not produce effect on reaction, it 
does not limitespecially, but you can list tetrahydrofuran 
, dioxane , diglyme or other ethers , ethylacetate or oth 
er esters , methylene chloride , chloroform or other halo 
genated hydrocarbons , benzene , toluene , hexane or oth 
er hydrocarbons , dimethylacetamide , dimethylimidazolidi 
none non , dimethyl sulfoxide etc, as for these, alone or 
mixing, it is possible to use. 

As reaction temperature usually - in range of boiling poi 
nt of 10 deg C~solvent , reaction time ifit reacts in rang 
e of 10 min -24 hours, is fully . 

this requiring, as for imidazole derivative which it acquir 
es, under acid catalyst existing, General Formula (11) [C 
hemical Formula 14 ] 

[0033] 

[Chemical Formula 14 ] 
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[0034] 



ft* *ft. w;u*pftft. &it 



5?#'J A*©x— r;uflL IP8if;i»*crx 
t;HI» JUfc^b:/, ^pptM^omp? 
Mt«fc**SL ^>-t?>. h^x>, 

p/*/-;H|<7)7;u=i-;Mi, *, $^;u7-tz 

sica*i:Lrr*a#-io d eg c~»«to5»jfi 
oiiiHT?*y,s(6i*iiii* io #-24 Btr B i<7?i5 

[0035] 
[0036] 

=c-e»if e»*L*Ktt*»jSti*, fit 
ft, Mil. mmmommmm. mm* 



ffli***»*a>*£(* o.i~50wt%o®H-eff 

»Ottffl«l*^/7*>^7i=b>??75>Bil| 
#I=»L i~5 a«©IBH"Cffllx4itfAi\ 



; E/7i/;i/7i-b>i;75>f|»«:©»Sl* 0. 



[0034] 

mono acyl phenylenediamine derivative which is shown 
with General Formula (1) by reacting with phenylenedia 
mine derivative which is displayed with (In Formula, as 
for R2 description above and synonymy), can be acquire 
d. 

acid catalyst which is used here you can list hydrochlori 
c acid , sulfuric acid , nitric acid , phosphoric acid or o 
ther inorganic acid , methane sulfonic acid , tosyl acid , 
acetic acid , trifluoroacetic acid , or other organic acid 
, aluminum chloride or other Lewis acid . 

If reaction solvent does not produce effect on reaction, it 
does not limitespecially, but you can list tetrahydrofuran 
, dioxane , diglyme or other ethers , ethylacetate or oth 
er esters , methylene chloride , chloroform or other halo 
genated hydrocarbons , benzene , toluene , hexane or oth 
er hydrocarbons , methanol , ethanol , isopropanol or oth 
er alcohols , water and dimethylacetamide , dimethylimid 
azolidinone non , dimethyl sulfoxide etc, as forthese alon 
e or mixing, it is possible to use. 

As reaction temperature usually - in range of boiling poi 
nt of 10 deg C~solvent , reaction time ifit reacts in rang 
e of 10 min -24 hours, is fully . 

[0035] 

this requiring, it is possible to refine mono acyl phenyle 
nediamine derivative by factthat suspension, it agitates m 
ono acyl phenylenediamine derivative which it acquires i 
n the acidic water solution , due to activated carbon . 

[0036] 

acidic water solution which is listed here is mixture of r 
atio of option ofwater and hydrochloric acid , sulfuric ac 
id , nitric acid , phosphoric acid or other inorganic acid 
, acetic acid , tosyl acid , methane sulfonic acid , cam 
phor sulfonic acid or other organic acids . 

concentration of aqueous solution which it uses it does i 
n range of 0.1 - 50 wt% , is good. 

It uses amount used of acid in range of 1 - 5 equivalent 
vis-a-vis the mono acyl phenylenediamine derivative , it 
is good. 

concentration of mono acyl phenylenediamine derivative i 
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l~70wt%©ttHT?fT*l*AH. 

*»»»Lfc5«» case?**©*!:*** 



[0037] 

sttfto*s»i4**», mm*, mm. s 

ttttft. WlttSttJK*«tA«. 

[0038] 

ttS PM-PA, PM-PW, PM-PWU PM-WA, PM 
-KI, PM-YO, PM-KS, PM-MO, PM-AA, PM-P 
E, PM-CR, PM-WA, PM-SX, PM-FZ, PM-SA 
Y, MM-CD, MM-CB, MM-CBS, F-400, F-30 
0, CAL, CPG, BM-WA, BM-WD, BM-AL, B 
M-AH, BM-GA, BM-GCA, GM-GB, GM-G 
A, GM-GH, GM-AS, GM-AA H, Jfcffl^ffil 

*#a*a«*;u7i?77Y>, a a ax, «s 
aits tttiax* axA, ssm, axe em 
p, ax e, ©i*ax g, ®#ax s, &#ax 
c««aiwH,«*aiw,««etKL, 

tt«a« DC,3*«Stt* X-7000,*«Stt 
WX-7100S, 3H»*;U J>«BPL, PCB, IVP, 
HGR, CP-4, FCA, ADP, APC, CPG, CAL, SG 
L, CANECAL, F300, F400 
^S^ttM S, FC, SA1000, K, K(A), A, Kl, 
M, AP, RC, B5, P, W, SGS, SGA, SG, SGP, 
CG48B, CG830B, CW830B, CW350B, CW612 
G, CW816G mfiWt\f 



[0039] 

75:/«»«:©MI=»U 0.05-2 «S^AP^ 

E£-i«M-*ft«s*i*ii*-5 deg g-»«6 

©»jia-C*y,»*L<l4 0 deg C~30 deg C 
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t does in range of 0.1 - 70 wt% , is good. 

starting material of activated carbon which you use wood 
, sawdust, coconut shell , pulp waste solution or other 

vegetable , lignite , [reki ] blue charcoal, smokeless coke 
or other coal , petroleum heavy oil or those thermal de 

composition is coal , petroleum type pitch or other fossil 
fuel system and the phenolic resin , furan resin , polyvi 

nyl chloride vinylidene resin or other synthetic resin syst 

em etc which are done. 

[0037] 

TRANSLATION STALLEDactivated carbon water vapor 

, carbon dioxide gas , oxygen , air , chlorine , sulfur d 
ioxide , sulfur vapor gas zinc chloride , phosphoric acid 
, sodium phosphate , potassium hydroxide , sodium hyd 
roxide , potassium carbonate , sodium carbonate , calciu 
m chloride , potassium sulfide , potassium thiocyanate , 
potassium sulfate , sodium sulfate chemical alone option 
powder granular charcoal , fibrous activated charcoal 

[0038] 

As representative activated carbon , Takeda Chemical Ind 
ustries Ltd. such as Mitsui Pharmaceuticals Inc. make P 
M-PA, PM-PW, PM-PW1, PM-WA, PM-KI, PM-YO, PM 
-KS, PM-MO, PM-AA, PM-PE, PM-CR, PM-WA, PM-S 
X, PM-FZ, PM-SAY, MM-CD , MM-CB, MM-CBS , F- 
400, F-300, CAL, CPG, BM-WA, BM-WD, BM-AL, BM 
-AH, BM-GA, BM-GCA, GM-GB , GM-GA, GM-GH, G 
M-AS, GM-AA (DB 69-053-8228 ) make [karuborafin ]„ 

Nimura Kagaku Kogyo Kabushiki Kaisha make S, FC, 
SA1000, K, K such as Toyo Calgon make BPL, PCB , 
IVP, HGR, CP -4, FCA, ADP, APC , CPG, CAL, SGL, 

CANECAL, F300, F400 such as tenacity Shirasagi , ref 
ining Shirasagi , speciallymade Shirasagi , Shirasagi A, S 
hirasagi M, Shirasagi C , Shirasagi P, Shirasagi E, granu 
lar Shirasagi G, granular Shirasagi S, granular Shirasagi 
C , granular Shirasagi WH, granular Shirasagi W, granul 
ar Shirasagi KL, granular Shirasagi DC, spherical shape 
activated carbon X-7000, spherical shape activated carbon 

X-7100 (A ), you can list A, Kl, M, AP , RC, B5, P, 

W, SGS, SGA, SG, SGP, CG48B, C G830B, C W830 
B, C W350B, C W612G, CW816G etc. 

[0039] 

0.05 - 2 weight multiples it adds quantity of activated c 
arbon which you usevis-a-vis weight of mono acyl pheny 
lenediamine derivative , it is good. 

treatment temperature which it mixes & agitates of usuall 
y - with boiling point 5 deg C~solvent , is range of pre 
ferably Odeg C~30deg C. 
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mG'Htttt&tommm* 5 #-24 mm. »* 

L<(* 30 #~5 l$MT*ft«. 
[0040] 

S?75>8HW****r«*#tii**. 



tt%ft7^ftV£LTi**Mfl:-j-HJ*A. *a 

*jSJtl*affi 0 deg C-100 deg C, »SL<(* 
0 deg C~70 deg C ©jliTfc^o 

[0041] 

mmmi 

JaTI=*fBW**lt«|-e»«l=KWr<B*«» 
**Wttah.6lc*3e*li«*0-Cltt:i*. 



[0042] 

4-[N-(bf 'J i?>-3-*f ;u-> HtS/fc A»|t= ;u)75/ 

N,N' -*;U7K-;i/i?-<5^ 4 /— ;U 97.2g(0.6mol) 
0 N^-S?^l/7|^UATSK(300ml)IB»}*l=» 
0-10 deg CT?3-bf'JS?»$fy— </U65.4g(0.6mo 
1)0 N^-5?>^/U^UA7SK(150ml)»**a 
TLfc, 

JMfcfflfcLfc 4-7sy^bS*«il 7 

5.5g(0.5mol)<7) 1 »H6*lHbW5 
(455ml)l=J*TU 15-25 deg C-C6B#BHIH*L 

JRJ6a*»l=16»***(1000ml)€l6AL» * 
6l=a*iKl42ml)*aAtt'»Lfc. 



5 deg C-e2B#M»rt*,tffflLfcfifeHft* 
ML. >*/-^-CttJWI, ft«tl/C 4-[N- 

127.3g(iR$ 89%)£#/=„ 



'H NMR 5 ppm (DMSO-de): 4.28 (2H, d, J 
=5.9Hz), 5.10 (2H, s), 7.3-7.5 (3H, m), 7.7-8. 
1 (4H, m), 8.5-8.7(2H, m). 

IR(KBr)cm"': 3043, 1718, 1568, 1434, 1266, 
1108, 1037, 984, 756. 
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process time which it mixes & agitates 5 min -24 hour 
s, is preferably 30 amount- 5 hours . 

[0040] 

To isolate mono acyl phenylenediamine derivative of hig 
h purity by fact that conventional separation method , na 
mely base is added it is possible aqueous solution of mo 
no acyl phenylenediamine derivative which isacquired in 
this way. 

temperature to which sodium hydroxide , potassium hydr 
oxide , sodium hydrogen carbonate , sodium bicarbonate 
or other inorganic base or you can list aqueous solution 
, triethylamine , pyridine or other organic bases whichc 
orresponds as alkali in addition, add is range of usually 
0 deg C~100deg C, preferably Odeg C~70deg C. 

[0041] 

[Working Example (s )] 

Below this invention is explained in detail with Working 
Example , but this invention is not something which is 
limited in these. 

[0042] 

Reference Example 1 

4 - Synthesis of [N- (pyridine -3- yl -methoxycarbonyl ) 
aminomethyl ] benzoic acid 

In N, N- dimethylformamide (300 ml ) suspension of N, 
N&apos; -carbonyl diimidazole 97.2g (0.6 mol ), 3 -pyr- 
idine methanol 65.4g N, N- dimethylformamide (150 ml 
) solution of(0.6 mol ) was dripped with 0 - 10 deg C. 

4 -aminomethyl benzoic acid 75.5g where this is prepare 
d, separately it dripped to 1 normal sodium hydroxide aq 
ueous solution production liquid (455 ml )of (0.5 mol ), 
6 hours agitated with 15-25 deg C. 

It loaded saturated saline (1000 ml ) in reaction mixture 
, it neutralized furthermoreincluding concentrated hydroc 
hloric acid (142 ml ). 

2 hours maturity later, it filtered white solid which was 
precipitatedwith 5 deg C, after washing, dried with water 

and and methanol 4- acquired [N- (pyridine -3- yl -met 
hoxycarbonyl ) aminomethyl ] benzoic acid 127.3g (yield 

89% ). 

<sup>K/sup>Hnmr ;de ppm (DMSO -d<sub>6</sub> ): 
4.28 (2 H, d, J=5.9Hz ), 5.10 (2 H, s ), 7.3 - 7.5 (3 H, 
m ), 7.7 - 8.1 (4 H, m ), 8.5- 8.7 (2 H, m ). 

TR (KBr ) cm <sup>-K/sup>:3043, 1718, 1568, 1434, 1 
266, 1108, 1037, 984, 756. 
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[0043] 

N-(2-T5/7xZL^)-4-[N-(tf'Ji?>-3-1';U-yh 

m 

4-[N-(t°'Ji?>-3-'T;U->h*i/*;U7K=.;u)7 , 5y 

/^U]£j|*lfc 3.0g(10mmol)roi;^^;i/-f5$* 
l/US?/>(15.3g)IBai«l= N,N' --hfrK-fr*} 
<{*VV—)l> 2.04g(13mmol)^*PK. s 15-25 deg 
CT'2^aHfLfc„ 

l,2-7i-l/>v75> 4.53g(42mmol), * 
£>X;i"tC/$ 2.52g(26mmol)(7)S/->t5 L ;H'5^ 
V^SV>(2.52g);g£?§;$£aa?U 3 B$M 
JKfSLfco 

Sj6*7tt,S(6«[C* 86.6g $iPx.,0~10 d 
eg C Tf 2 ftmafflJU *TfOft»*fr 
l\ N-(2-75/7i-;i/)-4-[N-(t U 5?>-3-f JU- 

/HrS/aJM^iOTS/^UK^XTSK 3.1 

g(J|R^ 79%)£»fc. 
mp. 159-160 deg C. 

'H NMR(270MHz, DMSO-d6) 3 ppm: 4.28 (2 
H,d,J=5.9Hz) J 4.86 (2H,s), 5.10 (2H,s), 6.60 
(lH,t,J=7.3Hz), 6.78 (lH,d,J=7Hz), 6.97 (lH,t, 
J=7Hz), 7.17 (lH,d ! J=8Hz), 7.3-7.5 (3H,m), 7. 
78 (lH,d,J=8Hz), 7.93 (2H,d,J=8Hz), 8.53 (1 
H,d,J=3.7Hz), 8.59 (lH,s), 9.61 (lH,s). 

IRCKBOcm" 1 : 3295,1648,1541,1508,1457,1309,1 
183,742. 

[0044] 

mmmi 

N-(2-73/7i=;UH-[N-(e ■ J i»-3--()^h 
**>a/M?-^)73/*^]'<:/X75K<Dffi 



###J2 

T°®t>tltz N-(2-75/7i-;U)-4-[N-(t°';^>- 

3--f;i/-^h^ri/*;u/K-;i')75y>^ < ;u]^>X 

75K 3.1g(8.2mmol)(7)7X(32.7g)a)S«; , «IC, 3 
5%mm 2.2g(21mmol)^*P^.^^L, ,«5ttft< = 
#«*I*<*a*tt«PM-SX)l.lg*fllji., 1- 

5 deg cvifttnutn**. 



5%^tt;K?§^ 17.9g(22mmol)ICjiTL 40-50 
deg C T?a*Hfc» ft fetlfctt ASttil, 
&*|L, N-(2-75/7x^/U)-4-[N-(eg i?>-3--T 
;U->h^>*;U/1?-;u)7'5/p<5 1 ;U]^>X75K 
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[0043] 

Reference Example 2 

N- (2 -amino phenyl ) - 4 - synthesis of [N- (pyridine - 
3- yl -methoxycarbonyl ) aminomethyl ] benzamide 

4 - To dimethylimidazolidinone non (15.3 g ) suspension 
of [N- (pyridine -3- yl -methoxycarbonyl ) aminomethyl 
] benzoic acid 3.0g (10 mmol ) 2 hours it agitated wit 

hi 5 - 25 deg C including N, N&apos; -carbonyl diimida 

zole 2.04g (13 mmol ). 

Next, furthermore 3 hours it reacted 1 and 2 -phenylene 
diamine 4.53g (42 mmol ), including the dimethylimidazo 
lidinone non (2.52 g ) mixed solution of methane sulfoni 
c acid 2.52g (26 mmol ). 

After reaction termination , in reaction mixture 2 hours c 
rystallization later, it filtered with 0-10 deg C includin 
g water 86.6 g, it washed with water, the N- (2 -amino 
phenyl ) - 4 - acquired [N- (pyridine -3- yl -methoxycar 
bonyl ) aminomethyl ] benzamide 3.1g (yield 79% ). 

mp,159-160deg C. 

<sup>K/sup>Hnmr (270 MHz , DMSO -d6 );de ppm :4. 
28 (2 H, d, J=5.9Hz ), 4.86 (2 H, s ), 5.10 (2 H, s ), 
6.60 (1 H, t, J=7.3Hz ), 6.78 (1 H, d, J=7Hz ), 6.97 (1 
H, t, J=7Hz ),7.17 (1 H, d, J=8Hz ), 7.3 - 7.5 (3 H, 
m ), 7.78 (1 H, d, J=8Hz ), 7.93 (2 H, d, J=8Hz ), 8.5 
3 (1 H, d, J=3.7Hz ), 8.59 (1 H, s ), 9.61 (1 H, s ). 

IR (KBr ) cm <sup>-K/sup>:3295, 1648, 1541, 1508, 1 
457, 1309, 1183, 742. 

[0044] 

Working Example 1 

N- (2 -amino phenyl ) - 4 - refining [N- (pyridine -3- y 
1 -methoxycarbonyl ) aminomethyl ] benzamide 

Reference Example 2 

So N- which is acquired (2 -amino phenyl ) - 4 - it me 
Its in suspension of thewater (32.7 g ) of [N- (pyridine 
-3- yl -methoxycarbonyl ) aminomethyl ] benzamide 3.1g 
(8.2 mmol ), including 35% hydrochloric acid 2.2g (21 
mmol ), 2 hours itagitates with 1 - 5 deg C activated ca 
rbon (Mitsui Pharmaceuticals Inc. make PM-SX ) includi 
ng 1.1 g. 

Next, activated carbon after filtering, it dripped aqueous 
solution which isacquired to 5% caustic aqueous solution 
17.9g (22 mmol ) and after crystallization , it filtered c 
rystal which is acquired with 40 - 50 deg C, you washe 
d, dried and N- (2 -amino phenyl ) - 4 - acquired [N- 
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2.8g(J)X^ 90%)$mtzo 



[0045] 

ItttMl 

N-(2-75/7x=./U)-4-[N-(tf 'J i?>-3--<;U-> f- 
T*#b ttfc N-(2-75/ 7i-JI/)-4-[N-( fc? 'J 

3-'f;i/-yh+i>*;i/7t?- < /u)75y^ : 3 1 ;u]^>X 

75K 3.1g(8.2mmol)£l$/-;i, 96g |C&>8U 

m&mm*s 2 de g c *-c**pl 2 b$ihi a«tl 
f=n, isa&msu £*£L N-(2-7sy^x 

=;u)-4-[N-(eys?>-3--f^->h*5/*;U7|?= 

W«>X75 K 2.9g(i|R$ 93%)*# 

[0046] 

N-(2-75/7i-;U)-4-[N-(e , J^>-3-'f;i/-yh 



###J2 

T^btlfc: N-(2-75/?x-;U)-4-[N-(t°Uv>- 

3- ^;u->h^ri/*;u^-;u)75/>^;u]^>x 

75K 3.1g(8.2mmol)£^-;i/ 60g IZfHIU 

ik««i 1 fcra*i=««UN-<2-73/:7x=yio- 

4- [N-(t 0 'Ji?>-3-<;u->h^^*;u7K-^)75y 

^;U]^>X75K 2.8g(J|X$ 90%)£#f= o 



[0047] 

N-(2-7S/7x— ;U)-4-[N-(tf' J 3?>-3--f IV-* h 
JF?/*;U7j«-;U)75/^T^]'<>X75K©iffi 



##0>J2 

■C#6*tfc N-(2-75/7xzi;u)-4-[N-(eUi?>- 

75 K 3.1g(8.2mmol)^7-trh-h i ;;U 124g \zWt 
AUtfcttfl 1 £WH»lc«yiUN-(2-73/7x 

=i;u)-4-[N-(tfy??>-3--f;u-/h**>*;u7|?=: 

^)75/^^;U]^>X75 K 2.9g(JR^ 93%)£# 
[0048] 
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(pyridine -3- yl -methoxycarbonyl ) aminomethyl ] benza 
mide 2.8g (yield 90% ). 

[0045] 

Comparative Example 1 

N- (2 -amino phenyl ) - 4 - refining [N- (pyridine -3- y 
1 -methoxycarbonyl ) aminomethyl ] benzamide 

Reference Example 2 

So N- which is acquired (2 -amino phenyl ) - 4 - [N- 
(pyridine -3- yl -methoxycarbonyl ) aminomethyl ] benza 
mide 3.1g (8.2 mmol ) suspensions done in ethanol 96g, 
under heating and refluxing , crystal is melted. 

After crystal melting , it cooled to 2 deg C and 2 hours 
crystallization after doing, itfiltered crystal , you washe 
d, dried and N- (2 -amino phenyl ) - 4 - acquired[N- (p 
yridine -3- yl -methoxycarbonyl ) aminomethyl ] benzami 
de 2.9g (yield 93% ). 

[0046] 

Comparative Example 2 

N- (2 -amino phenyl ) - 4 - refining [N- (pyridine -3- y 
I -methoxycarbonyl ) aminomethyl ] benzamide 

Reference Example 2 

So N- which is acquired (2 -amino phenyl ) - 4 - suspe 
nsion it did [N- (pyridine -3- yl -methoxycarbonyl ) ami 
nomethyl ] benzamide 3.1g (8.2 mmol ) in methanol 60 
g, treated in same way as Comparative Example 1, N- 
(2 -amino phenyl ) - 4 - acquired [N- (pyridine -3- yl - 
methoxycarbonyl ) aminomethyl ] benzamide 2.8g (yield 
90% ). 

[0047] 

Comparative Example 3 

N- (2 -amino phenyl ) - 4 - refining [N- (pyridine -3- y 
1 -methoxycarbonyl ) aminomethyl ] benzamide 

Reference Example 2 

So N- which is acquired (2 -amino phenyl ) - 4 - suspe 
nsion it did [N- (pyridine -3- yl -methoxycarbonyl ) ami 
nomethyl ] benzamide 3.1g (8.2 mmol ) in acetonitrile 1 
24g, treated in same way as Comparative Example 1, N- 

(2 -amino phenyl ) - 4 - acquired [N- (pyridine -3- yl 
-methoxycarbonyl ) aminomethyl ] benzamide 2.9g (yield 

93% ). 

[0048] 
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N-(2-7S/7x=.;U)-4-[N-(e'Ji?>-3--f;i,-^h 
*5/*^t|?^;u)TS/>^;u]'<>X7SK©» 



Comparative Example 4 

N- (2 -amino phenyl ) - 
1 -methoxycarbonyl ) ami 



4 - refining [N- (pyridine -3- y 
lomethyl ] 1 



X*'&Z>tltz N-(2-75/7i-^)-4-[N-(e'Ji?>- 
75 R 3.1g(8.2mmol), Sttft( = #K8XJK# 

^^ttSS PM-sx)i.i g 96g icJijg 

u auMiatT, i n#iHHJn*r*. 



Reference Example 2 

So N- which is acquired (2 -amino phenyl ) - 4 - [N- 
(pyridine -3- yl -methoxycarbonyl ) aminomethyl ] benza 
mide 3.1g (8.2 mmol ), activated carbon (Mitsui Pharma 
ceuticals Inc. make PM-SX )suspension it does 1.1 g in 
ethanol 96g, under heating and refluxing , 1 hour agitate 



de g c reftiPL 2 mm&tt uz&. m&m 

9Ls £J§LN-(2-75/7x=;U)-4-[N-(tf'J 
i?>-3-'f;U-J<h^ri/*;i//t?-;U)75>'y5 1 ;U]^ 
>X75K 2.7g(W 87%)*#fc. 

[0049] 

HPLC:S;*LC-10A 

^i64g7-bh-hg;U:7K:NaH 2 P0 4 -27KSl%:Na 

2 HP0 4 =1875ml:3125ml:4.88g:4.44g 

3EaI:1. Oml/mi 



Next, activated carbon after filtering, it cooled reaction 
mixture which is acquiredto 2 deg C and 2 hours crystal 
lization after doing, it filtered crystal , you washed,dried 
and N- (2 -amino phenyl ) - 4 - acquired [N- (pyridine 
-3- yl -methoxycarbonyl ) aminomethyl ] benzamide 2.7 
g (yield 87% ). 

[0049] 

You analyzed each reaction product making use of (Com 
parison of content of diacyl derivative ) high performanc 
e liquid chromatography fee , you compared the surface 
area percent of diacyl derivative peak which is liquated. 

analysis condition 

HPLC :Shimadzu LC-10A 

transfer phase :acetonitrile : water:NaH<sub>2</sub>PCKs 
ub>4</sub>*dihydrate :Na<sub>2</sub>HPO<sub>4</sub> 
=1875ml :3125ml :4.88g:4.44g 



flow rate :1.0ml /mi 

*7A:YMC A-514*7A;gJf:40 0 C^trJUV:254nm 



column :YMC A- 514column temperature :40* detection UV:254nm 



injected amount :3;mu l 

ljlzMM^¥>yjUtt^l ™ It melts in l) and makes sample . ~ ~~~ 

[^S7 { S)l'ik'7x.—\sl/i'7s,l/%$Wfo<J)tf—9 [peak area % of mono acylation phenylenediamine deriva 
ffiW%]:[S?7*>^URiW*©lf— ' tive ]: [peak area % of diacyl derivative ] 

2 Reference Example 2 

(&mmW) [98.57%]:[1.43%] (used raw material ) [98.57%]: [1.43%] 



Page 17 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2001131130A 

mmmi 

(##0J 2 <Dtm*%m** S1*fe0E«!8)[99.9 

5%]:[0.05%] 

(#%0J 2 (D^y-jmm^m) [98.4%]:[1.6%] 

(###] 2 <D**/-J\,nmSk) [98.45%]:[1.5 
5%] 

2 «>7-feh=h'j;USfSft)[98.4%] : [1. 

6%] 

Jt««<J4 

(##^J2 ©X4ry-;nti % J£ttK*k31)[98.9%]: 
[1.1%] 

[0050] 



2001-5-15 

Working Example 1 

(In hydrochloric acid solution of Reference Example 2, a 
ctivated charcoal treatment ) [99.95%]: [0.05%] 

Comparative Example 1 

(ethanol recrystallization of Reference Example 2 ) [98. 
4%]: [1.6%] 

Comparative Example 2 

(methanol recrystallization of Reference Example 2 ) [98. 
45%]: [1.55%] 

Comparative Example 3 

(acetonitrile recrystallization of Reference Example 2 ) [9 
8.4%]: [1.6%] 

Comparative Example 4 

(In ethanol of Reference Example 2, activated charcoal tr 
eatment ) [98.9%]: [1.1%] 

[0050] 

[Effects of the Invention ] 

As been clear even from above-mentioned Working Exa 
mple , Reference Example , Comparative Example , to r 
efine in the efficient mono acyl phenylenediamine derivat 
ive in acidic water solution , by treating with activated c 
arbon it ispossible this invention. 
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